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Abstract
Background: Self-management support to facilitate people with type 2 diabetes to effectively manage their
condition is complex to implement. Organisational and system elements operating in relation to providing optimal
self-management support in primary care are poorly understood. We have applied operational research techniques
to model pathways in primary care to explore and illuminate the processes and points where people struggle to
find self-management support.
Methods: Primary care clinicians and support staff in 21 NHS general practices created maps to represent their
experience of patients’ progress through the system following diagnosis. These were collated into a combined pathway.
Following consideration of how patients reduce dependency on the system to become enhanced self-managers, a
model was created to show the influences on patients’ pathways to self-management.
Results: Following establishment of diagnosis and treatment, appointment frequency decreases and patient
self-management is expected to increase. However, capacity to consistently assess self-management
capabilities; provide self-management support; or enhance patient-led self-care activities is missing from the
pathways. Appointment frequencies are orientated to bio-medical monitoring rather than increasing the ability
to mobilise resources or undertake self-management activities.
Conclusions: The model provides a clear visual picture of the complexities implicated in achieving optimal
self-management support. Self-management is quickly hidden from view in a system orientated to treatment delivery
rather than to enhancing patient self-management. The model created highlights the limited self-management
support currently provided and illuminates points where service change might impact on providing support for
self-management. Ensuring professionals are aware of locally available support and people’s existing network support
has potential to provide appropriate and timely direction to community facilities and the mobilisation of resources.
Background
Self-management actions by individuals with long-term
conditions and the support they receive from primary care
practitioners has been viewed as an essential element of
managing and optimising positive health outcomes for
long-term conditions (LTCs) generally and for type 2 dia-
betes in particular [1–3]. For individuals to self-manage dia-
betes, a number of key items have been identified. In
addition to diet, activity, medication regulation and
self-monitoring, a sense of well-being dependent on a
feeling of control of the diabetes is relevant [4]. Beyond
the individual, social network mechanisms of support
[5], social and political conditions and contact with
services impact on how diabetes is experienced and
managed [6]. Table 1 lists the UK National Institute for
Health and Care Excellence (NICE) quality statements
for diabetes management and indicates how these are
optimally translated into self-management support
within primary care, secondary and specialist care and
the wider community.
In countries with advanced systems of welfare and
health care provision, there has been a comprehensive
re-structuring of LTC management at the interface be-
tween primary and secondary care. In the UK context,
care for people with type 2 diabetes has moved from
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hospitals to primary care and this has been found to in-
fluence the perception of the condition with potential
consequences for how seriously people take advice on
lifestyle changes [7, 8]. The latter constitutes the recent
context from within which the delivery of support for type
2 diabetes self-management in the UK has been undertaken
[1, 3, 9]. Across Europe, self-management support has been
found to be varied and far from adequate [10, 11]. Advan-
tages of relocation to primary care for patients has been
identified as including convenient, local care, which reduces
the financial and time burdens of going to the hospital and
thus makes life easier [12]. Research focusing on experi-
ences with primary healthcare after the re-structuring
(particularly where diagnoses are established in primary
healthcare) found that people report the perception of
a lower frequency of contact with staff ‘specialised’ in
diabetes care and a questioning amongst some of ad-
equacy of competence and knowledge about diabetes
Table 1 UK diabetes quality statements and translation into self-management support
Diabetes Quality statements NICE 2011 (revised 2012) How these translate into primary care self-management support or
referral outside primary carehttps://www.nice.org.uk/guidance/qs6/chapter/List-of-statements
Statement 1. People with diabetes and/or their carers receive a structured
educational programme that fulfils the nationally agreed criteria from the time
of diagnosis, with annual review and access to ongoing education.
• Referred to education programme commissioned by local Clinical
Commissioning Group which takes place in the community
• Attendance checked at annual review with Practice Nurse(PN)/
Health Care Assistant
Statement 2. People with diabetes receive personalised advice on nutrition and
physical activity from an appropriately trained healthcare professional or as part
of a structured educational programme.
• Provided by PN; or
• Referred to specialist dietician; or
• Covered in education programme
Statement 3. People with diabetes participate in annual care planning which
leads to documented agreed goals and an action plan.
• Covered during regular and annual reviews within the practice
Statement 4. People with diabetes agree with their healthcare professional a
documented personalised HbA1c target, usually between 48 mmol/mol and
58 mmol/mol (6.5 % and 7.5 %), and receive an ongoing review of treatment to
minimise hypoglycaemia.
• Covered during regular and annual reviews within the practice
Statement 5. People with diabetes agree with their healthcare professional to
start, review and stop medications to lower blood glucose, blood pressure and
blood lipids in accordance with NICE guidance.
• Covered during regular and annual reviews within the practice
Statement 6. Trained healthcare professionals initiate and manage therapy with
insulin [where indicated] within a structured programme that includes dose
titration by the person with diabetes.
• Covered in education programme; or
• Takes place during regular and annual reviews within the
practice where PN has been trained
Statement 7. Women of childbearing age with diabetes are regularly informed
of the benefits of preconception glycaemic control and of any risks, including
medication, that may harm an unborn child. Women with diabetes planning a
pregnancy are offered preconception advice, and those not planning a
pregnancy are offered advice on contraception.
• Takes place during regular and annual reviews within the
practice
• Referred to specialised antenatal care
Statement 8. People with diabetes receive an annual assessment for the risk and
presence of the complications of diabetes, and these are managed
appropriately.
• Takes place during annual review within the practice
Statement 9. People with diabetes are assessed for psychological problems,
which are then managed appropriately.
• Takes place during regular and annual reviews within the
practice
• Referred to appropriate mental health team
Statement 10. People with diabetes at risk of foot ulceration receive regular
review by a foot protection team in accordance with NICE guidance.
• Provided by foot protection team/podiatrist following referral
from primary care
Statement 11. People with diabetes with a foot problem requiring urgent
medical attention are referred to and treated by a multidisciplinary foot care
team within 24 h.
• Provided by foot protection team/podiatrist following referral
from primary care
Statement 12. People with diabetes admitted to hospital are cared for by
appropriately trained staff, provided with access to a specialist diabetes team,
and given the choice of self-monitoring and managing their own insulin.
• Specialist diabetes team in secondary care
Statement 13. People admitted to hospital with diabetic ketoacidosis receive
educational and psychological support prior to discharge and are followed up
by a specialist diabetes team.
• Specialist diabetes team in secondary care
Statement 14. People with diabetes who have experienced hypoglycaemia
requiring medical attention are referred to a specialist diabetes team.
• Specialist diabetes team in secondary care
In addition – People with diabetes need to have annual screening at accredited optician or diabetes screening service
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held by primary care practitioners [12, 13]. Previous
research suggests that, to some extent, the micro-level
individual experiences and the ability to self-manage
adequately is bound up with the structure, organisation
and delivery of primary care practice [14].
In response to the rising prevalence of type 2 diabetes
and the cost to health systems [15–17], a plethora of
national and international guidelines and standards related
to self-management support for people with diabetes have
been developed. Guidelines (see Table 1) point to the
requirement for structured and tailored patient education
which includes: lifestyle management advice (nutrition and
exercise), medication use, monitoring blood glucose, de-
tecting and managing complications (eye disease, kidney
disease, nerve damage and depression) [18, 19].
Here we set out to model and critically appraise the
pathways in primary care which currently operate to in-
crease the ability of people with diabetes to self-manage.
In the United Kingdom National Health Service (NHS)
system, primary care is now where most people with type
2 diabetes are managed. In the UK, diabetes was one of the
conditions included in the original Quality and Outcomes
Framework (QOF) pay-for-performance scheme for pri-
mary care introduced in 2004, and modified annually there-
after. Fifteen of 101 quality indicators in the scheme
currently (March 2015) relate to diabetes care, [20].
Everyone with a LTC manages their condition to some
degree and this is particularly salient and important in rela-
tion to diabetes. However, it is recognised that this is not
something an individual can achieve successfully on their
own or exclusively with a health care professional although
the underlying assumptions are that General Practitioners
(GPs) and Practice-based Nurses (PNs) are best placed to
provide support to help people make lifestyle changes and
take more control over the day-to-day management of their
condition (see Table 2). As Table 2 indicates, most support
for successfully living with a long-term condition lies out-
side the NHS. Thus a clearer explanation of the role of pri-
mary care organisations in helping people access the most
appropriate support is needed.
To achieve our aims, we have utilised operational re-
search techniques to develop influence models of self-
management and drawn on an exercise undertaken by
staff from 30 primary care general practices. The data
was obtained from primary care clinicians and support
staff during a training exercise to implement a whole
systems approach to improving engagement with self-
management called WISE (Whole System Informing
Self-management Engagement) [21]. This formed the
basis of a large randomised controlled trial (RCT). The
focus of WISE was to train primary care teams to provide
support in an evidence-based and systematic way. In fact,
WISE did not embed fully in primary care, and a process
evaluation found that this was because provision of self-
management support lacked relevance for clinicians and
patients and did not fit with existing work [14]. These
RCT findings indicate that policy presumptions of situat-
ing self-management support within primary care may be
misplaced. The intention of using operational research
here is to improve the understanding of why primary care
is currently failing to support self-management by explor-
ing models created by people working in primary care
alongside existing knowledge about how long-term condi-
tions are managed in the health service.
Operational research
Operational research applies mathematical, computer and
systematic modelling techniques to aid complex decision-
making with the aim of improving patient outcomes and
understanding of system behaviour [22]. The tools emer-
ging from operational research and use of modelling are
underutilised in health care planning and have great poten-
tial for improving service use and helping organisations to
make effective change [23, 24].
Application of operational research modelling in health
services research has ranged from highly quantitative work
focused purely on acute needs [25], models that attempt to
incorporate entire patient pathways across primary, second-
ary and community services [26]; to qualitative modelling
where service users have taken the lead in resolving their
own problem [27].
Operational research has previously been applied to
aspects of the management of type 2 diabetes and includes
complex data analysis to provide ongoing medical advice
[28], to assist with appropriate drug selection [29], to
compare the effectiveness of GP practice level interven-
tions [23], to perform simulation modelling of retinal
screening policies [30–32] and diabetic podiatry checks
[33], and mathematical optimisation to assess the appro-
priateness and effectiveness of prevention programmes
[34]. To our knowledge there are no other applications of
operational research in the modelling of self-management;
as such our consideration of the role of self-management
for type 2 diabetes is novel.
We were interested in using operational research model-
ling to explore the following questions:
Table 2 Support patients can expect from the NHS
You can expect lots of support from the NHS, including:
• healthy lifestyle support: helping you improve your diet and exercise
regime
• information: advice about your condition and its treatment
• training: helping you feel more confident about living with your
condition
• tools and equipment: making life easier at home
• support networks: help with finding people to share your experiences
with
http://www.nhs.uk/Planners/Yourhealth/Pages/Yourhealth.aspx
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1. How is self-management support within primary
care currently organised?
2. What is it about the current organisation of support
and predominant practice that can inform our
understanding as to why primary care is failing to
provide effective and consistent self-management
support to people with diabetes?
3. Where, how and at what point in primary care can
diabetes self-management support resources be
maximised?
Methods
Ethics
This study was approved by Salford and Trafford local re-
search ethics committee (reference 09/H1004/6). Informed
consent was obtained from the practices who took part in
the training; for this part of the WISE study the ethics com-
mittee did not require individual training participants to
provide consent.
Data from the WISE training
As part of training sessions in delivering the WISE self-
management support approach in primary care, GPs,
nurses and admin staff were asked to create a pathway
‘from reception to self-management’ for people with
diabetes. The training included an introduction to self-
management support prior to the pathway exercise [35].
The purpose of this element of the training was for staff to
learn about people’s roles in the practice and their impact
on the way patients participate in health care with the aim
of improving systems of self-management support within
the practice. They were asked: “What is the route a person
with diabetes takes through your practice - from appoint-
ment via reception to leaving the practice after seeing the
health professional?” Depending on the practice size, they
did this as a whole practice team or in smaller groups.
The health care practitioners first mapped out an ‘ideal’
path and then used different coloured post-its to identify
barriers and problems to providing and promoting self-
management support as well as good/optimal practice:
1. Details of how the system works
2. The ways GPs, nurses and support staff work
3. Gaps in resources for patients
4. What you consider you do well in your practice
The individual pathway maps were collected and a
Microsoft Publisher Document was created for each path-
way. We collected data from 21 practices for 23 diabetes
pathways (two practices produced two pathways).
Analysis
In order to identify common themes between the pathways
and gain additional insights from comparisons between
them these pathways were collated into a combined path-
way. Two of the authors are experienced operational
research modellers. The modellers facilitated the creation
of the influence diagrams with other members of the
research team (health service researchers and professionals)
– and iteratively produced the model refining each time the
research team met. It was this iterative process that led to
the insight that the frequency of reviews is a key factor in
how self-management happens. The combined pathway for
diabetes is shown in Fig. 1.
In the diagram the rectangular boxes represent the stages
on the flow of people with diabetes through the pathway,
the numbers in each box represent the practices for which
that stage appeared on the individual pathways.
The circles represent issues that clinicians perceive to
affect the experience of people with diabetes; the lighter
grey circles are for service level limitations; darkest grey for
people with diabetes level and diagonal lines for staff level.
The circles with vertical lines represent good practice that
enhances the experience of people with diabetes. Again the
numbers in each circle represent the practices which
included those factors on their individual maps. It should
be noted that for several of the issues affecting patient ex-
perience different practices had the same issue in different
categories, suggesting that many issues occur at multiple
levels.
Analysis led to consideration of how the frequency of
reviews links to ability to self-manage and interventions to
enable self-management. In the pathways activities, health
professionals did not identify any self-management support
practices that could be applied consistently over time after
diagnosis (e.g. in the structure of the consultation or refer-
ral process). Frequency of reviews emerged as the only
structured, although indirect, process through which
primary care professionals engaged with people’s abil-
ity to self-manage. Specifically, there is an assumption
that the self-management ability of people with diabetes
would improve after diagnosis and therefore there is also
an expectation that the frequency of appointments in gen-
eral practice would also be reduced over time. This raises
the importance of exploring the pathway of people with
diabetes after diagnosis in more detail. The operational
research technique used for this is influence diagrams. In
the case of self-management, these models demonstrate
how different service user, organisational, clinical factors
and interventions either positively or negatively influence
service user flow through the diabetes pathway [36, 37].
Pathways of people with diabetes including self-
management
In addition to the information from the WISE pathways of
people with diabetes; data concerning self-management
support options from the WISE patient information book-
lets which formed part of the trial intervention [21, 38], and
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the NHS Choices website http://www.nhs.uk/Conditions/
Diabetes/Pages/Diabetes.aspx have been drawn on for the
management pathway after diagnosis. This has also been
validated through clinical review with GP authors (CCG
and JP) and is shown in Fig. 2.
As for Fig. 1 the rectangles represent the flow for people
with diabetes. The diagram is arranged so that people
with diabetes to the left of the diagram are those with
the greatest need for clinical input and lowest level of
self-management and those on the right are requiring
less clinical input and with potentially the highest level
of self-management. The items in circles are the influ-
ences affecting the flow of people with diabetes, those
shaded grey are positive influences on self-management
and those with diagonal lines are negative influences. The
positive signs linking the influences to the flows indicate
that those influences have a positive effect on the flow to
which they are attached. The negative links between influ-
ences indicate that the influence at the start of the arrow
has a reducing effect on the influence at the arrows point.
Figure 3 is a smaller example of how the influences
interact. The positive arrows from “Ulcers developing”
and “Eye problems develop” to the increase in care
needs indicate that either of these issues will result in
an increased demand for health care. The negative ar-
rows from “Podiatry and eye checks” to “Ulcers devel-
oping” and “Eye problems develop” indicate that the
checks taking place reduces the rate at which ulcers
and visual problems increase the need for treatment.
The circles relating to patient factors covers a broad
range of factors, the explicit inclusion of all of which would
overcomplicate the diagram making it hard to follow. These
include, but are not limited to, comorbidity/multi-morbid-
ity, health literacy, education background, deprivation and
practical considerations such as transport. They can have
both positive and negative effects on people with diabetes’
frequency of accessing health services.
Results
Figure 1 illustrates the difficulties around people with
diabetes’ ease of accessing healthcare particularly in mak-
ing and attending appointments. Access varied between
individual practices with the key differences between prac-
tices being the frequency of disease management reviews
and the types of support offered to people with diabetes
(e.g. not all practices referred people to education pro-
grammes, and this was not a quality indicator at the time
of the WISE trial).
Fig. 1 Combined GP practice pathways for diabetes patients
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For all of the practices there was an emphasis on the
processes surrounding initial diagnosis and management of
people with type 2 diabetes. Whilst the majority of the ini-
tial practice maps mention the frequency of reviews, these
were generally clustered around the review appointments
made shortly after diagnosis. There were no indications of
how the frequency of reviews changes over time.
There was also an absence of explicit reference to self-
management in the practice maps. The problems that
show up in Fig. 1 which are of most relevance to self-
management are ‘patients understanding’ and ‘changes
of lifestyle/compliance’, both of which are central aspects
of facilitating self-management. This might indicate that
while some form of self-management engagement does
take place in primary care this is likely to be ad hoc and
highly contingent on circumstances. For example, there
was an expressed concern about systems in one practice
in that ‘doctors [were] unclear about diabetes manage-
ment’. An expressed lack of inter-professional knowledge
about how the system works is likely to limit the confi-
dence and capacity of practices to offer reliable and tai-
lored self-management support.
These results coalesce with the conclusions of a process
evaluation illuminating the failure of WISE to embed self-
management support in primary care because of a lack of
perceived relevance of self-management support for
clinicians and a failure of the work of self-management
Fig. 2 Diabetes management pathway including self-management
Fig. 3 Example of how the influences are illustrated
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support fitting with existing work demands of primary
care staff [14].
Figure 2 provides a visual demonstration of a (non-ex-
haustive) list of factors that indicate or have a direct
impact on the effectiveness of people with diabetes’ self-
management, and illuminates the direction of impact
that different factors including additional illnesses can
have on the frequency with which people with diabetes
require medical reviews (e.g. having depression could
increase the frequency of reviews and increased social
involvement could decrease the frequency). Figure 2
demonstrates that ideally there should be a mechanism
operating around increasing people with diabetes’ self-
management capabilities and reducing the level of medical
input. The latter forms the premise of demand manage-
ment assumptions around policies designed to increase
self-management activities of a population resulting in de-
creased demand and utilisation of services [39].
However, while Fig. 2 identifies a wide range of factors
that could potentially have an impact on self-management,
it is only those that are in the upper part of the diagram
that could directly trigger a change in the frequency of
reviews. This is because, as illustrated by Fig. 1, the content
of reviews focus on conducting bio-medical tests, assess-
ments of illness progression, the development of complica-
tions and co-morbidities, rather than on how people with
diabetes are managing overall and what support they might
benefit from. This coalesces and provides more support for
observational findings about: “the underlying technical and
fragmented nature of the tasks they [professionals] were
required to perform had the effect of reducing opportunities
for patients to offer symptoms following……. We found only
two examples where the interactional environment allowed
the patient to utilise this formulation to indicate a concern
with their nurse”. [40].
Additionally, pressure on the allocation of staff time is
indicated around the access difficulties encountered by
people with diabetes in obtaining appointments (see Fig. 1)
and the time and space given over to the operationalization
of specific targets measured for the QOF.
Discussion
Previous research methods have illuminated some of the
problems of implementing SMS in primary care (2, 18–20).
These have tended to focus on discrete elements of primary
care practice and organisation related to how professionals
can make sense of a change such as the need for self-
management and embed it daily practices. The creation of
a model for diabetes self-management pathways in primary
care provides a clearer picture of the complexities in
achieving good self-management support in primary care at
a systems and organisational level. In this respect the mod-
elling provided confirmatory evidence for what has been
shown in the WISE trial and process evaluation – that self-
management support for long-term conditions is not well
understood nor is it embedded in primary care. The added
advantage here is that it provides a map of where points in
the system of primary care are excluding or making the
provision of support more challenging and thus of points
where remedial action could be taken.
The first model (Fig. 1) highlights the barriers to acces-
sing and taking up care for patients – many of them due to
routine systems not functioning well such as problems
making appointments, poor IT systems, dispersed services
and lack of time. In some respects this does not differ from
other patient groups [41]. Nonetheless there is evidence
that the more open a system of support is the more it
encourages autonomous action on the part of the patient.
This is because perceived support and access into the
system is relevant to people with LTCs in terms of provid-
ing background reassurance that support is available should
individual self-management practices or activities fail or
become too challenging [42]. In addition, there needs to be
acknowledgement and expectation that support for man-
aging long-term conditions comes from both outside and
within the health system [43].
Once the work and arrangements for disease man-
agement have been established following diagnosis,
the person is generally presumed to be managing well
(as indicated by biological markers) and appointments
become less frequent. At this point self-management
becomes the norm. However, one implication of this pre-
sumption for people with diabetes is that self-management
quickly becomes hidden from view which is reinforced by
the systems and organisational priorities operating in pri-
mary care. The focus on the bio-medical and routine
monitoring may be legacy of the move from secondary
to primary care [12]. Primary care is more frequently
associated with engaged patient decision-making and
patient-centred support over the longer term than the
more acute episodic approach characteristic of sec-
ondary care [44]. The prioritisation in primary care of
a certain configuration of procedures, tests and ap-
pointments outlined in Table 1 indicate how SMS be-
comes invisible and does not happen within review
appointments. Despite the proliferation of the notion
of joint decision-making and patient participation and
involvement, improvements in people with LTCs’ cap-
acity to self-manage are not it seems overtly or visibly
built into the current pathway [45]. Our study high-
lights that there is little opportunity for feedback within
the system, for example, clinicians are not informed about
attendance at education programmes unless the individual
informs them, and there appeared to be no monitoring as
to whether people may require information and advice to
be refreshed or updated. These processes may be an
unintended consequence of a system of primary care
which via pay-for-performance incentivises the actions
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and monitoring systems of primary care professionals
and de-facto disincentives those which would favour
people with diabetes’ need for support around self-
management [20]. The current orientation of incenti-
visation of specific processes of care may inadvertently
detract from the central role of the individual with
diabetes in operationalising, monitoring and working
in partnership with primary care professionals to opti-
mise self-management activities. Thus, the nature of pa-
tient responsibility and shared decision-making within the
system is opaque. A hard-to-access health service means
people with diabetes have to rely solely on support and
advice during a short, and predominantly bio-medically
focussed review appointment (six monthly or annually)
[46]. Such monitoring appointments are not conducive to
patient-centred discussions and the work needed to estab-
lish a partnership where challenges can be made by both
partners concerning lifestyle change may be considered
too disruptive to relationships for health care professionals
to initiate and trust is hard to establish [14, 47, 48]. Regu-
lar review appointments of this orientation may also
have the effect of reducing people with diabetes’ efforts
to take on responsibility for self-management as they
may act to devolve control for monitoring to health
care professionals [49].
Strengths
The method allows visualisation of the management of
people with diabetes including factors which both positively
and negatively influence their experience. Models such as
ours provide a means for developing an explicit shared
understanding of both the patient pathway and experience
in type 2 diabetes between clinicians, healthcare managers
and service users. Therefore we believe such approaches
are a valuable approach to debating service change to sup-
port self-management of type 2 diabetes within the NHS.
Limitations and further research
Our models are based on data from a single region and
hence results may vary when applied elsewhere. However,
given the explicit representation of the self-management
pathways in our modelling approach we argue that our
models serve as a clear tool to debate how one self-
management pathway differs from another.
Future work will explore the feasibility of quantitative
modelling of self-management pathways in type 2 diabetes,
in particular using System Dynamics [50]. Such a model
would mimic the current self-management pathway of
people with diabetes and predict how interventions in self-
management affect patient flow through the pathway which
ultimately affects both healthcare costs and patient quality
of life. Future modelling also needs to take into account the
more open patient systems of managing using resources
beyond the health system.
As the influence maps were created primarily from the
WISE trial experience we did not directly include service
users in their creation. Service user involvement and the
design of operational research modelling is in its infancy;
although some have suggested a provisional framework
for involvement [51]. An area of future research with
great potential is community operational research [27].
In this mode of research the role of the operational
researcher and research user are reversed. Service users
would develop their own methodology, often qualitative,
to express their understanding and experience of a self-
management pathway while the operational researcher
acts a facilitator only.
A further strength is that the modelling approach
employed is equally applicable to the other conditions
explored in the WISE trial i.e. chronic obstructive pul-
monary disease and irritable bowel syndrome. Further
research could consider the commonalities between the
self-management models developed.
Conclusions
The modelling here highlights the need for a refocusing on
personal tailoring of support so that it fits with eliciting
expressed needs about managing activities. There are indi-
cations that such support should optimally be offered at
several points during the person’s condition trajectory
rather than focusing attention, as currently, mostly around
the point of diagnosis. Social support networks may also be
a key factor here as links to others mean experiences can
be shared and learned from in a sustainable and long-term
way [5]. However, there is limited awareness of local com-
munity facilities amongst primary care staff [52]. People
with diabetes who are surrounded by others with personal
experience of type 2 diabetes are likely to have better
opportunities for mobilising support resources compared
to those in networks with relatively fewer people with per-
sonal experience or knowledge. Thus for primary care pro-
fessionals, increasing both their awareness of community
resources and people’s existing networks of support could
promote more appropriate and timely direction to support.
Competing interests
CCG is Section Editor of BMC Family Practice. There are no other relevant
conflicts of interest to disclose.
Authors’ contributions
All authors contributed to the original ideas and writing of this paper. MP
developed and revised the models with support from TM and contributions
from AK, IV, CCG, JP and AR. AK, CCG, JP and AR were involved in the
original WISE study which generated the data. All authors read and
approved the final manuscript.
Acknowledgements
This research was funded by the National Institute for Health Research
Collaboration for Leadership in Applied Health Research and Care (NIHR
CLAHRC) Wessex. This report is independent research by the NIHR CLAHRC
Funding Scheme. The views expressed in this publication are those of the
Penn et al. BMC Family Practice  (2015) 16:112 Page 8 of 10
author(s) and not necessarily those of the NHS, the National Institute for
Health Research or the Department of Health.
MP is the guarantor of this work and had full access to the data used in the
study and takes responsibility for the integrity of the data and the accuracy
of the analysis.
Author details
1Southampton General Hospital, Mailpoint 11, AA72, South Academic Block,
Tremona Road, Southampton SO16 6YD, UK. 2NIHR Collaboration for
Leadership in Applied Health Research (CLAHRC) Wessex, Faculty of Health
Sciences, University of Southampton, Highfield, Southampton SO17 1BJ, UK.
3Research Institute, Primary Care & Health Sciences, and NIHR Collaboration
for Leadership in Applied Health Research (CLAHRC) West Midlands, Keele
University, Keele, Staffordshire ST5 5BG, UK.
Received: 6 May 2015 Accepted: 17 August 2015
References
1. Lall D, Prabhakaran D. Organization of primary health care for diabetes and
hypertension in high, low and middle income countries. Expert Rev
Cardiovasc Ther. 2014;12:987–95.
2. Starfield B, Shi L, Macinko J. Contribution of Primary Care to Health Systems
and Health. Milbank Q. 2005;83:457–502.
3. Stellefson M, Dipnarine K, Stopka C. The Chronic Care Model and Diabetes
Management in US Primary Care Settings: A Systematic Review. Prev
Chronic Dis. 2013;10.
4. Campbell R, Pound P, Pope C, Britten N, Pill R, Morgan M, et al. Evaluating
meta-ethnography: a synthesis of qualitative research on lay experiences of
diabetes and diabetes care. Soc Sci Med. 2003;56:671–84.
5. Vassilev I, Rogers A, Kennedy A, Koetsenruijter J. The influence of social
networks on self-management support: a metasynthesis. BMC Public Health.
2014;14:719.
6. Gomersall T, Madill A, Summers LK. A Metasynthesis of the Self-
Management of Type 2 Diabetes. Qual Health Res. 2011;21:853–71.
7. Lawton J, Rankin D, Peel E, Douglas M. Patients’ perceptions and
experiences of transitions in diabetes care: a longitudinal qualitative study.
Health Expect. 2009;12:138–48.
8. Ockleford E, Shaw RL, Willars J, Dixon-Woods M. Education and self-management
for people newly diagnosed with type 2 diabetes: a qualitative study of patients’
views. Chronic Illn. 2008;4:28–37.
9. McMahon GT, Dluhy RG. Diabetes Report Card - Time for a Winning Streak.
N Engl J Med. 2013;368:1650–1.
10. Elissen A, Nolte E, Knai C, Brunn M, Chevreul K, Conklin A, et al. Is Europe
putting theory into practice? A qualitative study of the level of self-
management support in chronic care management approaches. BMC
Health Serv Res. 2013;13.
11. Rogers A, Vassilev I, Purmar M, Todorova E, Portillo MC, Foss C, et al. Meso
level influences on long term condition self-management: stakeholder
accounts of commonalities and differences across six European countries.
BMC Public Health. 2015.
12. Lawton J, Peel E, Parry O, Araoz G, Douglas M. Lay perceptions of type 2
diabetes in Scotland: bringing health services back in. Soc Sci Med.
2005;60:1423–35.
13. Hjelm C, Bertero C. Social support as described by Swedish people
diagnosed with type 2 diabetes mellitus. Prim Health Care Res Dev.
2009;10:26–37.
14. Kennedy A, Rogers A, Chew-Graham C, Blakeman T, Bowen R, Gardner C, et
al. Implementation of a self-management support approach (WISE) across a
health system: a process evaluation explaining what did and did not work
for organisations, clinicians and patients. Implement Sci. 2014;9.
15. Gregg EW, Zhuo X, Cheng YJ, Albright AL, Narayan KMV, Thompson TJ.
Trends in lifetime risk and years of life lost due to diabetes in the USA,
1985–2011: a modelling study. Lancet Diabetes Endocrinol. 2014;2:867–74.
16. Prescribing and Primary Care HaSCIC. Prescibing for Diabetes England
2005–06 to 2013–14. ISBN 978-1-78386-162-0. 2014. Government Statistical
Service.
17. Koetsenruijter J, Lieshout JV, Lionis C, Portillo MC, Vassilev I, Todorova E
et al.: Social support and health in diabetes patients: an observational study
in six European countries in an era of austerity. PloS one 2015, forthcoming.
18. Haas L, Maryniuk M, Beck J, Cox CE, Duker P, Edwards L, et al. National
Standards for Diabetes Self-Management Education and Support. Diabetes
Care. 2014;37:S144–53.
19. NICE. Type 2 diabetes: The management of type 2 diabetes. NICE guidelines
[CG87], https://www.nice.org.uk/guidance/cg87/chapter/guidance. 2009.
20. Doran T, Kontopantelis E. Pay-for-Performance: Impact on Diabetes. Curr
Diab Rep. 2013;13:196–204.
21. Kennedy A, Bower P, Reeves D, Blakeman T, Bowen R, Chew-Graham C,
et al. Implementation of self management support for long term conditions
in routine primary care settings: cluster randomised controlled trial. Br Med
J. 2013;346.
22. Pitt M, Monks T, Allen M. Systems modelling for improving healthcare. In:
Richards D, Hallberg I, editors. Complex Interventions in Health: An
Overview of Research Methods. Abingdon: Routledge; 2015. p. 312–25.
23. Amado CAF, Dyson RG. Exploring the use of DEA for formative evaluation in
primary diabetes care: An application to compare English practices. J Oper
Res Soc. 2009;60:1469–82.
24. Pitt M, Dodds S, Bensley D, Royston G, Stein K. The Potential for Operational
Research. Br J Healthc Manag. 2009;15:346–51.
25. Guenal M, Pidd M. Understanding target-driven action in emergency
department performance using simulation. Emerg Med J. 2009;26:724–7.
26. Brailsford SC, Lattimer VA, Tarnaras P, Turnbull JC. Emergency and on-demand
health care: modelling a large complex system. J Oper Res Soc. 2004;55:34–42.
27. Walsh M, Hostick T. Improving health care through community OR. J Oper
Res Soc. 2005;56:193–201.
28. Hussein AS, Omar WM, Li X, Amer Hatem M. Smart collaboration framework
for managing chronic disease using recommender system. Health Syst.
2014;3:12–7.
29. Maguire J, Dhar V. Comparative effectiveness for oral anti-diabetic
treatments among newly diagnosed type 2 diabetics: data-driven predictive
analytics in healthcare. Health Syst. 2013;2:73–92.
30. Chalk D, Pitt M, Vaidya B, Stein K. Can the Retinal Screening Interval Be
Safely Increased to 2 Years for Type 2 Diabetic Patients Without
Retinopathy? Diabetes Care. 2012;35:1663–8.
31. Brailsford S, Gutjahr W, Rauner M, Zeppelzauer W. Combined discrete-event
simulation and ant colony optimisation approach for selecting optimal
screening policies for diabetic retinopathy. Comp Manage Sci. 2007;4:59–83.
32. Harper PR, Sayyad MG, de Senna V, Shahani AK, Yajnik CS, Shelgikar KM. A
systems modelling approach for the prevention and treatment of diabetic
retinopathy. Eur J Oper Res. 2003;150:81–91.
33. Rauner MS, Heidenberger K, Pesendorfer EM. Model-based evaluation of
diabetic foot prevention strategies in Austria. Health Care Manag Sci.
2005;8:253–65.
34. Mehrotra S, Kim K. Outcome based state budget allocation for diabetes
prevention programs using multi-criteria optimization with robust weights.
Health Care Manag Sci. 2011;14:324–37.
35. Kennedy A, Chew-Graham C, Blakeman T, Bowen A, Gardner C, Protheroe J,
et al. Delivering the WISE (Whole Systems Informing Self-Management
Engagement) training package in primary care: learning from formative
evaluation. Implement Sci. 2010;5:7.
36. Desai MS, Penn ML, Brailsford S, Chipulu M. Modelling of Hampshire Adult
Services-gearing up for future demands. Health Care Manag Sci.
2008;11:167–76.
37. Townshend JRP, Turner HS. Analysing the effectiveness of Chlamydia
screening. J Oper Res Soc. 2000;51:812–24.
38. Kennedy A, Robinson A, Rogers A. Incorporating patients’ views and experiences
of life with IBS in the development of an evidence based self-help guidebook.
Patient Educ Couns. 2003;50:303–10.
39. Gately C, Rogers A, Sanders C. Re-thinking the relationship between long-term
condition self-management education and the utilisation of health services.
Soc Sci Med. 2007;65:934–45.
40. Chatwin J, Kennedy A, Firth A, Povey A, Rogers A, Sanders C: How
potentially serious symptom changes are talked about and managed in
COPD clinical review consultations: a micro-analysis. Social Science &
Medicine 2014, http://dx.doi.org/10.1016/j.socscimed.2014.04.048: 120–136.
41. Cheraghi-Sohi S, Hole AR, Mead N, McDonald R, Whalley D, Bower P, et al.
What patients want from primary care consultations: A discrete choice
experiment to identify patients’ priorities. Ann Fam Med. 2008;6:107–15.
42. Rogers A, Kennedy A, Nelson E, Robinson A. Patients’ experiences of an
open access follow up arrangement in managing inflammatory bowel
disease. Qual Saf Health Care. 2004;13:374–8.
Penn et al. BMC Family Practice  (2015) 16:112 Page 9 of 10
43. Rogers A, Vassilev I, Sanders C, Kirk S, Chew-Graham C, Kennedy A, et al. Social
networks, work and network-based resources for the management of long-term
conditions: a framework and study protocol for developing self-care support.
Implement Sci. 2011;6.
44. Elwyn G, Scholl I, Tietbohl C, Mann M, Edwards AGK, Clay C, et al. “Many
miles to go … ”: a systematic review of the implementation of patient
decision support interventions into routine clinical practice. BMC Med
Inform Decis Mak. 2013;13.
45. Protheroe J, Brooks H, Chew-Graham C, Gardner C, Rogers A: 'Permission to
participate?’ A qualitative study of participation in patients from differing
socio-economic backgrounds. J Health Psychol 2012, in press.
46. Chew-Graham C, Hunter C, Langer S, Stenhoff A, Drinkwater J, Guthrie E,
et al. How QOF is shaping primary care review consultations: a longitudinal
qualitative study. BMC Fam Pract. 2013;14:103.
47. Ciechanowski P, Katon WJ. The interpersonal experience of health care
through the eyes of patients with diabetes. Soc Sci Med. 2006;63:3067–79.
48. Jansink R, Braspenning J, van der Weijden T, Elwyn G, Grol R. Primary care
nurses struggle with lifestyle counseling in diabetes care: a qualitative
analysis. BMC Fam Pract. 2010;11.
49. Kennedy A, Rogers A, Vassilev I, Todorova E, Roukova P, Foss C et al.:
Dynamics and nature of support in the personal networks of people with
type 2 diabetes living in Europe: qualitative analysis of network properties.
Health Expectations 2014, doi: 10.1111/hex.12306.
50. Kok S, Rutherford A, Gustafson R, Barrios R, Montaner J, Vasarhelyi K.
Optimizing an HIV testing program using a system dynamics model of the
continuum of care. Health Care Manag Sci. 2015;106:1–29.
51. Pearson M, Monks T, Gibson A, Allen M, Komashie A, Fordyce A, et al.
Involving patients and the public in healthcare operational researchΓÇöThe
challenges and opportunities. Oper Res Health Care. 2013;2:86–9.
52. Goetz K, Szecsenyi J, Campbell S, Rosemann T, Rueter G, Raum E, et al. The
importance of social support for people with type 2 diabetes - a qualitative
study with general practitioners, practice nurses and patients. Psychosoc
Med. 2012;9:Doc02.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Penn et al. BMC Family Practice  (2015) 16:112 Page 10 of 10
